iBOL Barcode Bulletin (Fall 2019) doi: I nsect biodiversity is understudied and often underappreciated. As evidence for large-scale insect declines emerge, there is an increasing need to address the extreme lack of data on the general ecology and population dynamics of most insect groups. Charismatic species, such as the iconic monarch butterflies (Danaus plexippus) of the Americas, are one of the few exceptions.
The caterpillars of the Emperor moth (Gonimbrasia belina) are just as iconic and societally relevant on the African continent. Locally referred to as 'mopane worms' after the mopane trees upon which they primarily feed, these insects have been a vital source of protein for generations. A mopane caterpillar contains on average 50 per cent protein 1 , a higher percentage than the average steak.
In recent years, mopane caterpillars have also provided an important source of income for many rural communities. It has been estimated that 9.5 billion caterpillars are harvested annually in Southern Africa's 20,000 km 2 of mopane forest. The ability to predict mopane caterpillar outbreaks in space and time becomes increasingly valuable, particularly for rural communities living along the borders of national parks, who rely heavily on natural resources to supplement their livelihood.
Since 2010, permit-based harvesting projects have taken place in some South African National parks to share benefits and build positive relationships be- 
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over-harvesting, and the overall erratic nature of recent outbreaks, neighbouring communities risk losing an important source of food and income.
A better understanding of insect dynamics has the potential to inform the sustainable harvest of natural resources such as the mopane caterpillar, but it also tells us a lot more.
A pilot insect biomonitoring program in Kruger National Park, South Africa -the Kruger Malaise Program -is already demonstrating implications for natural resource harvesting, as well as agricultural pest and disease management. Perhaps even more significant, it has reignited energy in park rangers about biodiversity conservation. With sampling now complete, analysis has begun in earnest. So far, more than 260,000 specimens have been processed, and 170,000 have been sequenced. Preliminary results have delivered barcode coverage for 9,000 species including various agricultural pests (e.g., the olive fruit fly (Bactrocera oleae), and the rusty plum aphid (Hysteroneura setariae)) as well as several vector species known to transmit the bluetongue and African horse sickness viruses (e.g., Culicoides imicola) and West Nile Virus (Culex perexiguus). When compared against the DNA barcode database (BOLD Systems) of more than 600,000 species, almost half of the insect diversity uncovered by the program so far is only found in Kruger.
Based on species accumulation rates, it is likely that 25,000 species will be recorded in the park. This number represents more than half of the species previously reported from South Africa 2 , and quarter of those described in sub-Saharan Africa 3 .
The Kruger Malaise Program reveals just how quickly DNA barcoding can provide in-depth and broad-scale information for regions where past research has largely been focused on particular taxonomic groups. While one of the only comprehensive field guides for insects in South Africa contains 1,200 species -those that are 'abundant, widespread, conspicuous, large or unusual' -the Kruger Malaise program has largely uncovered the rare, small, inconspicuous, yet ecologically important, species.
In 2013, SANParks developed a biodiversity monitoring strategy but its activation has been very mixed across the 19 parks. Some began their monitoring efforts by focusing on rare species, while others used key indicator groups. But there have been no standardized techniques implemented across all parks, and there has been little monitoring of insects at a large scale, mainly because of the lack of taxonomic expertise. 
